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U.S. East Coast — Hotspot of SLR
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2009-10
Northeast
Extreme Event

STD

Yearly sea level change

SLR(t) =

[SL(t+1)-SL(t-1)] / 2;

t=1921, 1922, ...,

2011

Northeast regime
2009 rate > 30
Probability (1-in-850 year)

On average, sea level jumped

STD

by about 100 mm during
2008-10.

Southeast regime
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Extreme eventin 1949 ~ 30
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* The 2009-10 extreme SLR event on the
northeast coast occurred during a short
period of global and regional sea level fall.

e 2010-11 global sea level drop — La Nifa

* 2010-11 North Atlantic sea level drop - _
reduced northward heat transport and _20_5

Change in mean sea level [mm]

Jason-2

~am Jason-1

cooling of the subtropical gyre (Cunningham : ropex

1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016

et al., GRL, 2014)

North Atlantic mean sea level
= NOAA seasonal signals removed
=

~— trend: 1.9 + 0.4 mm/year v

p —

20_5 North . ¢
Atlantic ;e{’s
i

= 0

Change in mean sea level [mm]

| Y Jason-2
~am Jason-1

EEW R 2010-11

TOPEX

1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016
100°W 80°W 60°W 40°W 20°wW 0°

2010 dynamic sea level anomalies relative to long-term mean



Role of AMOC
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Physical Processes
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Rietbroek et al.,
PNAS, 2016

Relative SLR
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in coastal zones
during 2002-2014

Based on satellite Glaciers _ Antarctica

altimetr Hvdirol RSL Rise(+)
} Y yarelooy 35 .. .. L Fall(=}
gravimetry GIA [ SEprOiher
Steric
|
90

Northeast Coast of North America

60 -
The nearby shelf region
experienced some of the fastest c 307
SLR during 2002-2014. E -
Most of the SLR is due to the =307

increase in ocean bottom pressure,

US(NorthEast) RSL (9.08+3.28mm/yr)

= Steric (2.23+0.86mm/yr*)

= |ce & Glac. (0.86+0.10mm/yr)
= 4shii (2.81+0.65mm/yr*)

especially during 2009-10.

2008
Year

=== Hydrology (-0.23+0.22mm/yr)




Thermosteric Effect
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The northeast coast and
nearby oceans experienced
some of the fastest
warming (Pershing et al.,
2015; Saba et al., 2016)

Ocean heat wave in 2012

The ocean warming could
contribute to SLR through
the thermosteric effect.



NAO Index (Dec-Mar) 1864-2014

Role of NAO

* Asignificant negative NAO
occurred in 2009-10.
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Recent Work
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Conclusions

Long-term tide gauge records show an extreme (>30 or 1-in-850
year) sea-level rise event during 2009-10 along the Northeast
Coast of North America.

This extreme event is a combined effect of two factors: an
observed 30% downturn of the AMOC and a significant negative
NAO index.

The relative contribution of each factor is still under
investigation and in debate.

Regression analysis indicates a 13-17 mm Sv relationship
between AMOC slowdown and the northeast coast SLR.

The extreme event suggests that the 2009-10 AMOC downturn
is unusual.



